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ABSTRACT

Appendix D to Volume V, Bulletin No. I3O-65, contains data on the chemical (including trace elements and
synthetic detergents), physical, radiological, and bacteriological characteristics of surface waters in
Southern California for the I96U-65 water year. A foldout plate shows the locations of the 52 surface
water sampling stations.
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INTRODUCTION

Appendix D to Volume V of Bulletin No. I3O-65 contains data on

the chemical (including trace elements and synthetic detergents), physical,

radiological, and bacteriological characteristics of the surface waters

in the Southern California area (see Figure l) for the I96U-65 v;ater year.

Samples were collected at 52 stations whose locations are shown on

Plate 1. The stations are listed in Table D-1.

MEASUREMENT TECHNIQUES

Effective use of surface water quality data depends on the

accuracy and availability of the data. To insure their accuracy, certain

methods and procedures have been established. Coding systems have been

developed to make the data readily available and usable when needed.

Discussion of the measurement techniques followed in the program

include definitions of the terms used, field and laboratory procedures,

reporting methods, accuracy of the reported results, the significant

numbers retained, and limitations of the data.

Definitions

The following definitions will assist the reader in understanding

the terms used in this appendix.

Water Year is the 12-month period from October 1 of any year

through September 30 of the following year, and is designated by the

calendar year in which it ends

.

Cubic feet per second (cfs) is the unit rate of discharge of water.

It is the number of cubic feet of v?ater passing a given point in one second.



standard Methods are the methods of analysis for substances in '

water adopted Jointly by the American Public Health Association, American

Water Works Association, and Water Pollution Control Federation. They

represent the best current analytic procedures axid are published as

"Standard Methods for the Examination of Water and Waste Water". The

current publication is the 12th edition, dated 196^.

Methods and Proced\ires

Because of the possible effect that season, time, and method of

sampling may have on the analyses obtained, an explanation of the procedures

established for surface water sample collection and their analyses and

reporting is given below.

Field Procedures

For complete mineral and bacteriological analyses, water samples

were collected monthly in the northern portion of the Southern California

area, ajid bimonthly in the southern portion. The Colorado River stations

above Yuma, Arizona, however, were sampled only twice a year. In addition,

samples were collected at most stations for radiological analyses and at

selected stations for trace element analyses in May and September. The

samples collected for bacteriological examination were transported on

ice to the laboratories as quickly as possible.

At the time surface samples were collected for laboratory

examination, field determinations were made for water temperature, hydrogen

ion concentration (pH), and for dissolved oxygen concentration by the

modified Winkler method. A visual inspection was made of the stream or

lake, and the physical conditions noted.



The s\irface water sampling stations have been established at or

near stream-gaging stations wherever possible, so that accurate flow data

can be obtained for the time of sample collection. Estimates of flow were

made by the person doing the sampling at all stations. Where gages were

absent, the estimated flows were reported.

Laboratory Procedures

Methods of mineral, bacterial, and radiological analyses used

by the Department of Water Resources, Southern District, are generally

those described in the American Public Health Association, American Water

Works Association, and Water Pollution Control Federation publication

"Standard Methods for the Examination of Water and Waste Water", 12th edition,

1965. In some cases, the methods described in the following publications

also have been used:

U. S. Geological Survey, "Methods for Collection and
Analyses of Water Samples", Water Supply Paper 1^5^-,

i960.

U. S. Public Health Service, Taft Sanitary Engineering
Center, "Taft Method Analytical Procedure, Alkyl
Benzene Sulfonate Determination", I96U.

Reporting Methods

Individual chemical constituents of analyses in Table D-2 are

reported as parts per million (ppm). Bacteriological analyses are reported

as most probable number of coliform bacteria per milliliter (MPN/ml) of

sample.

In addition to the chemical constituents reported in Table D-2,

oil and grease, phenols, alkalinity, 5-(iay biochemical oxygen demand (BOD),

dissolved oxygen (DO), and free carbon dioxide (COg) are reported in parts

per million (ppm)

.
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In mid-1965, the soap and detergent industry began its changeover

of synthetic detergents (syndets) from alkyl benzene sulfonate (ABS) to

linear alkylate sulfonate (LAS), a more readily biodegradable surfactant.

Because the standard methylene blue test for surface active agents makes

no distinction between ABS and LAS, reported results axe given in Table D-2

as methylene blue active substance (MBAS) as ABS in parts per million

beginning September I965. When the existing ABS inventories are exhausted

and the changeover by the detergent industries to LAS detergent is completed,

the analyses of syndets vn.ll be reported as MBAS as LAS, or LAS.

Trace elements analyses axe reported in Table D-3 as parts per

billion. These analyses were performed by the United States Geological

Survey Laboratory in Sacramento, California. Limitations in the precision

of measurements by spectrographic analysis frequently require the reporting

of results as less than or more than the amounts presented, as indicated

in the footnotes accompanying the table.

Radiological analyses for surface water are reported in picocuries

per liter (pc/l) in Table B-k. Water samples collected by the Department

of Water Resources were analyzed for alpha and beta activity on both

suspended and dissolved solids in the Sanitation and Radiation Laboratory,

State Department of Public Health, Berkeley, California. Those samples

collected by The Metropolitan Water District of Southern California and

the Los Angeles Department of Water and Power were analyzed for gross alpha

and beta and gross beta, respectively, in their own laboratories.

AccTiracy

The water samples presented to the chemist contain unknown

dissolved substances. Some of these substances may interfere with the

-k-



analyses of other constituents dissolved in the water. Standard methods

of analysis minimize errors due to interference. Laboratory procedures

identify and measvire individual constituents in orderly sequence in such

a way that any significeuit interference can be allowed for or eliminated.

Various tests are available to the chemist to assure precision

of the results. Foremost among these is the comparison termed "Balance"

of the sums of equivalents per million of cations and anions, which are

exactly equal in ionic solutions. The analysis is complete only after

this test meets the following requirements:

(1) Analyses of water having sums of anions less than 5-00

milliequiveilents per liter shall not have a difference

between total anions and total cations over four percent

of the mean value.

(2) Analyses of water having sums of anions from 5.00 milli-

equivalents per liter to 10.00 miHiequivalents per

liter shall not have a difference between total anions

and total cations of over three percent of the mean

value

.

(3) Analyses of water having sums of anions over 10.00

milliequivalents per liter shall not have a difference

between total anions and total cations of over two

percent of the mean value.

If the analysis does not meet this test, the constituents are

rerun to verify the individual results, or until the reason for the dis-

crepancy is ascertained.

-5-



Control of laboratory quality of analytical resiilts is maintained

by splitting selected authentic water samples, distributing these to the

laboratories, and comparing the analytic reports. From time to time

synthetic water reference samples, supplied by United States Public Health

Service or California Department of Public Health, containing known pro-

portions of selected constituents, are used as tests of precision of an

analytical method. These latter serve as a test of laboratory accuracy

as well.

Trace elements analyses are reported to be quantitatively accurate

to within ten percent of the true value.

Radioactivity counts are measures of statistically random inde-

pendent events. They are subject to environmental, instrumental, and pro-

cedursil variations that must be estimated and accounted for to eliminate

their influences on the reported results. The results are reported as the

count plus or minus the counting error.

Bacteriological counts are made on paired samples of water using

the multiple-tube fermentation technique. The accuracy of any single test

will depend on the number of tubes used and on the historical bacterio-

logical data of the sampling station.

Significant Numbers

Analytical numerical results follow the recommendations for

reporting of "Standard Methods". In general, the number of digits

retained in chemical analyses reflects the precision of a determination

of one-half \mit in the last digit. Accuracy (reproducibility) is esti-

mated at plus or minus five percent at critical limits for most constituents.

-6-



Limitations

To obtain a representative sampling of the surface waters and

of conditions in Southern California, a network of sampling stations was

established to cover the streams, laices, and reservoirs. However, the

coverage and the frequency of sampling are limited by physical and economic

factors. A compromise is made between the completeness desired in the

water quality records and the funds available for the program.

All samples are given a complete mineral analysis aj:id, where

indications warrant, special analyses axe made such as those for synthetic

detergents and phosphates.

Coding

To facilitate the processing of basic hydrological data published

in this appendix, numerical and letter codes are used to designate the

surface water sampling stations. Figure 2 shows a listing and the location

of drainage province boundaries, which are used in the data tables in

this appendix.

The sampling stations are indexed according to location, with

the name of the stream and a brief description of the sampling point.

For ready reference, however, arbitrary numbers have been assigned to

these stations. An example of a station number is Station No. 65c,

San Diego River at Mission Gorge Road.



FIGURE 2

LEGEND

T CENTRAL COASTAL DRAINAGE PROVINCE

U LOS ANGELES DRAINAGE PROVINCE

W UAHONTAN DRAINAGE PROVINCE

X COLORADO RIVER BASIN DRAINAGE PROVINCE

Y SANTA ANA DRAINAGE PROVINCE

Z SAN DiEGO DRAINAGE PROVINCE

LOCATION OF DRAINAGE PROVINCE BOUNDARIES

DEPARTMENT OF WATER RESOURCES, SOUTHERN DISTRICT, 1966
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TABLE D-l

SAMPLING STATION DATA AND INDEX

WATEF YEAB igS"* - 1965

Slolion
Stotion

Number
Beginning

of

Record

Frequency-'

of

Sompling

SompI

by

e^ Anolysis

on

poge

amo River

At International Boundary-

Near Calipatria

1 American Canal

Near Pilot Knob

ino Creek

Near Chino

lorado River

Near Topock, Arizona

At Colorado ftiver Aqueduct Intake

Aqueduct at La Verne

Below Parker Dam

Near Blythe

At Yuma, Arizona

Below Morelos Dam

^ama River

Near Garey

:ondido Creek

Near Harmony Grove

te Elsinore

At State Park

i Angeles Aqueduct

Near San Fernando

5 Angeles River

At Figueroa Street

At Pacific Coast Highway

^ilija Creek

Above Dam

ision Creek

At Whittier Narrows

jave River

At The Forks

Near Victorville

J River

At International Boundary

Near Westmorland

•u Creek

Near Piru

' Hondo

At vniittier Narrows

Above Spreading Grounds

59

60

56a

51*

56d

69

55

56c

56

56b

ItUa

63

70

1*7

1+8

Ujb

Itga

67a

67

57

58

U6c

kg

Ugb

17S/16E-18

11S/13E-22

16S/21E-2U

23/ 8W-36

7N/2ltE- 8

3N/27E-28

IS/ gw- 6

2N/27E-16

7S/23E- 2

16S/23E-36

8S/£'*W-28^

10N/33W-25

12S/2W-30

6S/ 5W- 1

February 1951

March 1951

May 1953

April 1952

April 1951

November 1953

April 1951

April 1951

May 1953

April 1951

May 1953

October 1958

March I951

FebruEiry 1952

3N/15W-30 April 1951

IS/13W-15

'tS/13W-26

5N/23W-19

2S/11W- 6

3N/ 3W-18

6n/ ltW-29

17S/lltE-llt

12S/13E-30

ltN/18W-20

2S/11W- 6

2S/12W-12

April 1951

April 1951

May 1953

April 1951

July 1957

March I95I

April 1951

February 1951

June 1957

April 1951

May 1963

S

M

M composite

S

S

E.

B

M, S

M, S

DWR

DWR

DWR

MWD

MWD

DWR

DWR

DWR

DWR

DWR

IaCHD-DWR

LBHD-DWR

DWR

DWR

DWR

DWR

DWR

DWR

116, 180

118, 181

n't, 180

l'-8, 183

100, 180

102, 180

82, 175

106, 180

108, 180

110, 171, ipn

112, 180

lU, 173

160, 172, I'^J'

156, 163

Jit, 175

58, 171, Uv

70, 171, 17'<

26, nh

170, 17't

36, 179

90, 179

120, 180

122, 160

38, 17"*

62, 171, l?"*

66, 171, 175

ase and Meridian.
Except as indicated below, location is referenced to San Bernardir
M - Monthly, B - Bimonthly, S- Semiannually.

°"^par?menr"L^ "cltv iTZT^V. Th ^^ "^^°P°1"-" """ District of Southern California; WCHD, Los Angeles

OiTrSllli ITer '^11 iL'tlf.T.:.
""' °-P—^= "^WP, City of I.s Angeles Department of Water and Po'ver.

County Health



TABLE D-l

SAMPLING STATION DATA AND INDEX

'..'ATEP YEAR l°6>i - lof^^

(Continued)

Stolion

Number
,?/ Beginning

of

Record

Frequency

of

Sampling

^ "ompled-^

by

Anolysis

on

page

Salton Sea

At Salton Sea State Park

San Diego River

At Old Mission Dam

Near Mission Gorge Road

San Dieguito River

Below San Pasqual Valley

San Gabriel River

At Azusa Powerhouse

At Whittier Narrows

San Luis Rey River

Near Pala

Santa Ana River

Near Mentone

At Colton

Near Arlin^on

Near Norco

Below Prado Dam

Santa Clara River

At Los Angeles-Ventura County Line

Near Santa Paula

Santa Margarita River

Hear Pallbrook

Santa Paula Creek

Near Santa Paula

Santa Ynez River

At Cachuma Reservoir

Near Solvang

San Timoteo Creek

Near Loma Linda

Sespe Creek

Near Fillmore

Spring Vai;i.ey Creek

Near La Pressa

Tia Juana River

At International Boundary

Ventura River

Near Ventura

Warm Creek

At CoIton

65

65c

6k

50d

50

62

51b

51f

51

51e

51a

1*6

U6B.

510

k6e

khh

k^B.

51«

lt6d

65b

66

61

50b

TS/lOE- 2

15s/ 2W-25

15s/ 2W-35

13s/ 2W- 1

IM/IOW-22

2S/11W- 5

9s/ 2W-36

is/ 2W- h

is/ ltW-28

2S/ 6W-25

2S/ 7W-36

3S/ 7W-29

1*N/17W-30

3M/21W-12

9S/ ltW-12

ltN/21W-2T

6N/3OW-I9

6N/31W-22

is/ l(.W-22

ltN/20W-12

17s/ lW-17

19s/ 2W- 1

3N/23W- 8

is/ 1)-W-21

March 1955

April 1951

July 1962

April 1951

March 1957

April 1951

March I95I

April 1951

March 196')-

January 1951

April 1951

April 1951

April 1951

April 1951

February 1951

June 1957

April 1958

April 1951

March 1964

June 1957

March I958

April 1951

May 1951

April 1951

DWE

DWR

DWE

DWR

DWE

DWR

DWR

DWR

DWR

DWR

DWR

DWR

DWE

DWE

DWE

98, 181

162, 181*

l61», 172, l"!*

170, I8I4

Ih, 175

78, 171, 175

170, lelt

ISU, 183

136, 183

lUO, 171, 18'

1UI4, 171, IB;

152, 171, 18;

3'i, 171, 17'*

U6, 171, 17h

158, 181^

50, nh

18, 173

22, 171, 173

126, 183

U2, 17I)

166, 181*

168, leu

30, 171, 175

132, 171, 133



TABLE D-I

SAMPLING STATION DATA AND INDEX

v;ater yeab 196U - 1965
(Continued)

Station

Number

Beginning

of

Record

Frequency

of

Sampling

hJ Sompled

by

aJ Anolysis

Whitewater River

Near Whitewater

Near Mecca 68b

33/ 3E- 2

73/ 9E-3I

February 1951

July 1957

DWR

DWR

91* , 181

96, 181
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LEGEND

6eb« SURFACE WATER SAMPLING STATION

STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

HYDROLOGIC DATA, 1965

LOCATION OF SURFACE WATER QUALITY
MONITORING PROGRAM STATIONS, 1964-65

SCALE OF MILES
IS





SURFACE WATER SAHPLDKJ STATIOHS

(For additional information see Table D-1, page U)

Sta.
Ho.

U4b

U5b

k6

U6c

ued

U6e

U7

hB

1.9

It9b

Ugb

50

50b

50d

51

5l8

51b
51c

51e

51f

51«

51*

55

Cuyama River near Garey 56

Santa Ynez River at

Cachmna Heservoir 5oa

Santa Tfnes River i^ar Solvang

Hatillja Creek above Ebm 56b

Santa Clara River at Los

Angele 3.Ventura county Line 56c

Santa Clara River near 563

Santa Paula
Pirn Creek near Piru 57

Sespe Creek near FlLlnore

Santa Paula Creek near 5^

Santa Paula 59
Lob Angeles River at

Figueroa Street oO

Los Angeles River at 6I

Pacific Coast Highway 62

Rio Hondo at Whittler Harrows 63

Mission Creek at Whlttier
Harrows &*

Rio Hondo above Spreading
Ground s 65

San Gabriel River at

Whlttier Harrows 65b
Warn Creek at Colton
San Gabriel River at 65c

Azusa Powerhouse
Santa Ana River near 66

Arlington
Stmta Ana River below 6?
Prado Dam 67a

Santa Ana River near Hentone 68
Santa Margarita River near

Pallbrook 68a
Santa Ana River near Horco
Santa Ana River at Colton 68b
San TiiDoteo Creek near Loina 69

Lijnda

Colorado R.ver near 70
Topock, Arizona

Colorado River below 86
Parker Don 89

Colorado River at

Yuma, Arizona

All American Canal near
Pilot Knob

Colorado River below
Morelos Dam

Colorado River near Blythe
Colorado River at Colorado

River Aqueduct Intake
Hew River at International

Boundary
Hew River near Westmorland

Alamo River at International
Boundary

Alamo River near Callpatrla

Ventura River near Ventura

San Luis Rey River near Pal

a

Escondido Creek near
Harmony Grove

San Dieguito River below
San Pasqual Valley-

San Diego River at

Old Mission Dam
Spring Valley Creek near
La Pressa

San Diego River near
[liBSion Gorge Road

Tia Juana River at

International Boundary
Mojave River near Victorville
Mohave River at The forks
Whitewater River near

Whitewater
Salton Sea at Salton Sea

State Park
Wtaitevater River near Mecca
Colorado River Aqueduct at

La Verne
Los Angeles Aqueduct near

San Fernando
Chlno Creek near Chlno
Lake Elainore at State Park

LEGEND

«*•• SURFACE WATER SAMPLIM STATION

OEf>*RTMEf C

MYOBOLOGIC DATA. 1965

LOCATION OF SURFACE WATER QUALITY
MONITORING PROGRAM STATIONS. 1964-65
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